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Risk assessment of rainstorm waterlogging based on numerical simulation
in Shenzhen Minzhi district
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Abstract: Based on SWMM model and two-dimensional hydrodynamic model, a hydrodynamic coupling model for urban
rainwater and flood was established in Shenzhen Minzhi district. The model was validated using historical data. The results
showed that the model had good accuracy and reliability. The urban rainflood model was used to simulate and analyze the
waterlogging situation in the Minzhi District. According to hazard factors and the affected area, risk assessment index system
was established in the study area. ArcGIS technology and analytic hierarchy process method was used to evaluate the risk of
waterlogging disaster in Minzhi district. The result of waterlogging risk assessment showed that the risk of waterlogging
disasters in the cities was mainly affected by inundation. The high risk region were mainly located in downstream area of Minzhi
River inside Mingiang Community, Minzhi Community and Xinniu Community, while the low risk area were mainly distributed
in Minle Community, Mintai Community and Daling Community away from Minzhi River.
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Fig. 1 River system of Minzhi district
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Fig. 2 Schematic diagram of flow exchange mode
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Fig. 3 Generalization of drainage system in study area
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Tab. 1 Empirical parameters of SWMM model
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Tab. 2 Statistical results of waterlogging points at
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Fig. 6 Rainfall process under 100 years return period
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Tab. 3 weights of indicators for waterlogging risk assessment
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Tab. 4 Risk classification and evaluation of each index

~ ARG 554
1672 AR
1 2 3 4
. W KIR/ <0.15 0.15~0.5 0.5~1.5 >1.5
sy EeKR/m
WIS /h <1 1~2 2~3 3~1
S i T R/ m 172. 35~345. 47 113, 62~172. 35 81.47~113. 62 43.87~81.47
. WeRE/ % 0~3.10 3.10~7.53 7.53~13.91 13.91~53. 61
E ANEEE/ (7N » km?) 0~1. 967 1. 967~3. 526 3.526~4. 586 4.586~11. 051
- Hb A 2 2 1T g k.
BidcpkaeS)  BEERBER RS/ km 0~1.08 1.08~1. 88 1.88~2.72 2.72~3.93
N 5

A

ARy ke
g 1 liree I i 4

, m! -

i o 2 [

=13 =it =

] [ .-
{n) g AGE il MgEmnt lel WEAE

] oy el b o % it
A CIEF Ly
| {1}
e 3 =2
=33 [
[T 4 [ F
(o) AFsEne (11 AHadE A (g W ETHEN

B7 R&EFRASREITGEERERSH

Fig. 7 Distribution of waterlogging risk assessment index in Minzhi district
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Fig. 8 Waterlogging hazard distribution in Minzhi District
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Fig. 10 Waterlogging risk distribution in Minzhi District
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